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±lzm^^tlfzm 1 a>tfelt«:Si. com 1 <D}fe«ffe 

±izmf&^Mzm2(om.mt*imt. ^om2<Dmm^m 

[ii^]g4] iniami. m3<o5$?ffl;i4B(7>'>^i: 

±izmm^Mztmt^mt. ^(onmfkm±izff^j&t^ti 
tzm 5 o^m^m i: ^4#at-r a fee 

t ^nmtr^m^m i Jbm^izuncom^i&tKfsimm 

m^mi} m^meizf^wL(om^^>^M.7<^^:^ 
rtiii^tz$im<Dm%^niS&imm^^m?L^ c t ^nmt 

[^^16 9 ] m^^^mz^^TR 1 7b£Sm« 5 

Bliss mum^mi^^mm<Dmmzmjir^ct^ 
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[ss^isi 1} mmm^(Dm^<Dfkmizny^. m^tr 

[O O O 1 ] 
[O O O 2] 

■r^ffllSll^^^fflt^tc^»sc^>yAr<7^?xy^u (mr 

AM) (Dm^t<f=f^tlX^^J^ 1^izm^J^=E0 tLX^ 

^) tz^Btmm-oxi^i^ 

[0 0 0 33 3li»14h>^;u|f^tt, :£rc3i?ffltttei/ 

lfe^e/3t?ai4@2(D3@^r'^f5£^tL. ^^@^h> 

Bl. 2<D«E4b<7)4i5*ftCD^SfcJt«yuri^^h-r>6<. L 
20 fcA<-3r. tetSfiltt^flattB 1 , 2<D^»^bA<^fT<0<!:^ 

fc«B/hfit. R^^rf(ot^(zm:^m^t^^ cn(*h>^^ 
^ussiism (TMR) 3amti^(#;h.Tt>^o m^i^miS: 

(0:Zm (Appl. Phys.Lett. 77, 283(2000)) TM 
R3S!i«Jcj:<&«taffilE1bt*MjafcfeC>r 4 9. 7%r::4, 
U^:iti)m^^tiXl^i>^ 

[00043 5lilKtih>^;um^^>^ U-tz^u,!: ur^ 

^m^i^xmmmti.. mo^mt^m^i^mmt-r^. 

30 ^/i:ttS^fTrc3t*L2iitS« "O" . ** l " ^SfESo'lt 
micj:'5|Stt3E1b^^ai-r*Ct-CfT*5;h,*o COJt^ 

[0 0 0 53 SlBga)«i^^cot^r^i. fi^co>^u^;u 

^^mz^^:t~\^t^t^-^x^mtkk->^)i^m^^m 
^iitr:&^4,e^$:rtTt><& (*@i^s^m5. 6 4o. 

3 4 3^. ^5. 6 5 0. 9 5 8^#ra) ^ 

I00063 $r, 5Sffitih>^^Hg^2^>^y-b^ui: 

Lrffli^^>««>^'jaia(osma<b$%^^»t. 
50 [0 0 0 7] ?at<b^j5«-r^»fc<sr)ic 
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ui^^m^iitzi^r. (J^or. uo^^ u-tz^u 

p. Phys. 81,5471 (1997) ^ c;h,li. ^:^m(D^ 

[0 0 0 9] C<0:ft^ff$a)^tt1£i4:|c^Lr. mitR^ 
IC^PfT*|fi|^C|R|l^rL^^ia^ (@4 5 (a) . SS« 

jg) <tS^fT:^[qi»crsit>Tt>'6*i^ 5 (b) CM 

m^m^r^fzibiz, ette^Lr^Rf^cos^fltttttt:^ 

fflt^^C:<^:6<m^5?nTt^i (^g^gf^S, 7 57, 
6 9 5#ra)„ Ctttt. X >A<§^tKt±i*<DffJ 

^. *mE^3i3s-r«»ci:r', ^mtti^±mzt>fz'ox 

« « ^ ^ < -r ^ C t T' ^ o 
[OOIO] ^tz. ^mmtLX. ^lTE93ff^(0 J: ^ 

t>^)Ci:A<S3S$HrL^-6 (I^SgiP 1 1 -27333 7 
[00 1 1] ^tz-':^Xlt. ffJ4^ttfi:^fi^(D^^T'fe^ 

^r^tmt^fst^i^ui,^mmizHi^x. ±U(o^m^ 
m<omtzBL^m{t^^^^t^i,<o^tzmt^iztt<mm 

^HXl^^ (n^^9-2 5 1 6 2. nmW- 11-26 

37 A ^ ^ ^mnp^ms, 953, zAe^m). 
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a<b^^-^fc^»tttt:t^^i%;S.^»Ci:6<r'^^« C 

(DE(S@(D^o?anb^^%:^ifi](ovj> ^ t^mit(r>^ ^tm 

[00 13] <tC^r% MR AMESfflCOTMR^^fC^ 

MR^^^«^tf-A (EB) ^m^mi^xi^u-t^m 

(W. J. Gallagher et al. J. AppI. Phys. 81, 3741(1 
997)#RB) rcoi>r. -e-(0f^SP'airXi^S4 6 0)©?® 

20 *-r@4 6 (a) rcntr<*:o(C. S iS«4 6lJlf-^ 

rcmii^®A^f>3^«t>5)Taim^4 6 2. A I ^<bi^/N*ur 

4 6 3. ±fC?«1±^aAMb>:i:^-tSmffi4 6 4C0 3@m 

^fflt^rx*v^>^^^c<^f-J: yTSPSS^ff^^-r^ 

^(C@4 6 (b) IZTF^^^oiZ^ EB|S®fCj:or|$^ 

ffl5J^rc:^**aa>E s uvx h 4 5 e >^fi^i5g 
L. ^tt^fflt>T2@e<o-<;i->s y >^^f7L^i^-:7*5 

>5y><^-e»±. K^bi^/<yT4 6 3^S5^tfei+rTfflJ 

«e4 6 2<DifflT'X'y^><;f6<ih^«><k^rrtteiI-r 

[00 14] ;^fC@4 6 (c) \Z7r.-t^ =^iZL^ ^-^mz 
EBUi?X h4 6 S^aUfc^^. S i O2 lfe»K4 6 

rcS4 6 (d) \Z7r.r^=>\Z^ S I O2 |fei^^(OT(Cfe 

*EBue;x h^fflL^fcy :7 h^:7:^D-t?x/cj: y. ^ 

40 (O^fCA g/A uCD-hapK^4 6 7 h Uv^X hCO 

y 37 h?»-:7$ffltxfc/^5'-->^icj:yftSgL. -t«p« 

[001 5) ca)EB}s®^fflL^fceas^wnj:T^/lR 

m=i-(r>^i&f5'^iz^^). "^ty^^^oxofs^^v-^ x^n 
'DTMRm'^t><mh>tixi^i>t<. 3s»iii*^s/^^bi^! 

[00 1 6] ^nf*. @46 (b) IC^3t^r E BtSMfC 

50 >^A<lf*>*t^>6<. ati^B^^t^^gfilia'^OEBlS 
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L^^o -^(D^mtLxm^e (b) rcTF^cfc ^(cm^ 

[0017} ccT% TMRm^fom^^o^w-mm^t 
t^n^t<2i&nimz^^^<U'DXL^'yztt<mm 

Lri>^o MR AMC0S?)^(C«torM^?i>:<5 

[O O 1 8} 

^ot^r^is^«JS(Dl&SfCct y. mt^^(0'p^^^<Dm% 

[o o 2 1 ] c<o<*: ^^j:«$i^f»ftW«i6a)»bA<^C 

mm^i>:^tt<^^^HXl^i> (^@f#S*m5, 7 4 

8. 5 2 4, f#§§2 O O O- 1 O O 1 5 3#SB) „ 

[o o 2 2] :itnzj: i-jmitRuomommtmrnx'^ 

loo 2 3) ±8a(o<fc^ic. if^'-a^/Dxo^fiSiii*/ 

±-^(0E Bmmx'iti&ms&}m:i)<m\^<m^^mi^t^um 

I*. :$^m^iz*j y<f^zf -< zfo^^xitmmmcom^iSi 
mxit. ^mm^fi^f&Lfz^^tz^<omB(D9t^i^t< 
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[0 0 2 4] :*:^^COmi (Oeft^II*. l?rfcfC«|it ^f^*D 

^^c<t>:i:<. ±t&(o^ou^mmmmt'sj^umm.iz 
-o-tijv^mm-r^^tiz^o. m^tz-^iMzmm^i^^ 

^ p« ^ y -t? ^ ffl t ^fc ^ > 5'' AT ^ -t? ;^ pitgJtcif 
10 ^> ^ y ^^#t-r i>^tiz^i>^ 

[0 0 2 51 ^mmomzommi^. :^mm<omm,t^tji 

to O 2 6] 

m^(D^m^mt. ^(om^co^mt^m^izmm^titc 
i^mwmt. :i(o^mi^m±tzmf^i^tifzm2(o^m\± 

20 1tBi:m2(D^»1±Ba>raf::h>^^um356^35;h.. ^05 
^ffiJ^ttA<, *ft»«'<Diffi<fey«Sa<OigA<:^^l>c^i^ 

[0 0 2 7] ^nm(ot^2<Dm^m.tjit^mm^ 
ttfcig 1 (D$fe»i*e^. ca>m i a)tfeii**gjifcfKi«$ 

-tco^ffiJ^tti^ "ta^fiP^-eD^iSctysigSBco^iA^:^^ 
[0 0 2 8] H]*>. :*:^^T'l*. ffltSl^ ^ y ^?;u<!: LT 

u^^^mznmmm9imimm,^mm\^. ^<omm,^n 
^-ri>^tu< ^coffi^ wmit ^satai-r -5 c t ic<fc y . 

[0 0 2 9] Ca)fc4ftfC. i^W(0?aStWlliit. ^(CX-/ 
^riiS^^y. «;^(*^fTiajaff^<DJ:^fcx-^ v^ hV-O 

dsg®ic/<-rTxja*s^/»Mtrx'yv? 

[0 0 3 01 C;ti^l7^<c^fcAfc. ^^fia6P<0«i^4>* 
-So ^^(cffijb^^*S/r-DLxri^^4^6xom®MiE^I^ 

50 ^^&^:LTSBe^9i^t?^^:f»m^r^c^:T*, x^^^ 
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[003 1] mtz. *^^<0«Slffifit3»*^^(0SSift* 

[0 0 3 2] :*;^^r'(*. TMRm=i'(om^mzmt>i> 

[O O 3 3] 

c G o 3 4 ] (mi (Dmmm) m ^ (ommmmx-ii^ 
>(D^m<D-m^mi^x^m-t^. S2(i. :*:«?«a)m 

Jg}^al<Dffi1i«:^(is:^tt<Df^M^UTl3y. 

^m^t^mx-mtrnt^^. m*>. ^m^t^mit^^i^ 

^iZtSl^XitmO. 1 ium. fiSgPfC^Dl>ri*0. 1 5^ 
[0 0 3 5] @2(0)f$4Al^. #11i$,i&<9OS(0AiS^^ 

[0 0 3 6] ^fc. ^^i^^-<xtJigBicresr«»=t,co-e 

i!^<Om^it^ O nm&iTt<^<. 5 nmfelTA^cfcyj?* 

1003 7J §Smti@^Cfflt^^*t«^ LT. C(D>5 3. 

U— >3>-e(*Co3 Fe^fflt^rl^^A^ «tt««li 

Fe. Co, N i -^^^H^CDS®^. a«fflt^ 

^,;h.^att^t^r'cJ:L^, ^fz. Cu. Au. Ru, A I 

±mt^mi±^mi)^^u^m^^t^mmmx^':>x 
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[0038] cQi^otx^y ^>xfcoiNr, ^✓sj.u 

— iyB>(0^§^mi^Mzt(0^m3tZ7jk-t. S3A^^. 
ff«^Hcl*2 4 2XiU:^^*V K (Oe) <t3jt<Sr)^>H 

li X >f ^ > {/mm H s w i: «at * h c a>3iM^ tts ^* 
t^T. i-'j^ -(>t<^^umxm±\^xi^tjii\ 

[ o o 3 9 1 m^ 0^m^mtz^H^m^ k> >a)/< 

10 ^— xDmit^m A izTTi-r. m^xit, ^:^rsi^>'*^x 

(DIpi^^LT. nfflJ»iiH^+ 1 o o ox;u:j^^»y ka^ 
t»- 1 oooxiux^-y K^t?IE1b$-ti:fc^^<om$tK 

[0 0 4 0] nS5ffiiiA<H = + 3 O Ox;i.X^»v K(D«!: 
^iz (b) . fiffiS5a)^^b:^fSiA<ffiHb§^^AN^,[fi]^$|^ 
ib^-tiSir). H = ox;ux^-/ Kot^^ (c> . sS(D 
BaeiK>>r>«i^^<»:or^^^b^^o ^•=>«c. nss^ 
iiA<^(D:&rnifc:^^<?^t>5)<t (a) . 4ffiffl^colpsA<JAl^fip 
«'-e^K^b:^rfilA<^^<@l£LTc^^z<^:A<^A^^, 

[004 1] ?«<b(OSlEB#fctt, X'v-; K^-OA^feS:^ 

mx^i>^ 

30 [0 0 4 21 j^i^i, :^<o^xitm^mittz^-ri>^®m 

^b:^rfijfzrtt'\i>sittfcffi55^A<fey. ^^fl^^b^c^^-r*Sl 
^m^t<Dm'^ii<^ ^y)ft^^<U'oxi^i>t^. "^o^m 

40 fc$t-r^glSa<b<DS^AM cfcy/h^<>:i:orL>^»rct 

[ o o 4 3 ] :^nmii<mmi^x^^z t ^^-ttzihiz^ 

t > < Jf^tt rc o t >T «m ^it5S L t CD ^ @ 5 ic 

tfTo CajS-Ctt. f?$2. Onm. !&$0. 4 /i 
4"*(0$g^O. 1 *im^ J^tt ( f ) . (g) fcfcit 
^a«^a)*§f*0. 1 LTv'Sa.U— >3 >^fT 

[00441 @5rc|3Cx-C, (b) (OJ:^ 

50 fi:6rj&a>«>*'r*-o<oii^^«jy^^ Lfcjg«(D 



(I 
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(t. :^mm<r>m^vhi>m'p<Dm^ (g) o^ox-^^ 
[0 0 4 5] ^fc. ^\(D\tmm(o-'Dx^i>wnmmm 

[GO 4 6] — :*;»q«TM*. gl2(Dct ^fcm^tA^^- 

[0 0 4 7] iw^2(ommmn) @7i^. :4s:%^(o%2 

[0 0 4 8) §t^m®^Cffll^^tt«<t LT. C<D'>5iL 
fflL\rO>*6^ ?ai±*t«ttF e, Co. N\^^tth>(0 

mmm. ^^m. m^mi^i^m>mf^^mx'j:i^^ ^ 
tz. c u , A u . R u . A I ^mmt^^m^^u 

[0 0 4 9] ^2(Oll£ifi^S§IC^It^m4bM^(^. @8 

^-yK (Oe) tn'^izj&KU^J. $<brc, fi&fOfflE<btz 
itt-r-5SI®l»<b(7>a^A«o. 9et^<mztixi^^c: 

[0 0 5 0) (macDHfiSBsl) mi ^5ck0^m2CDllJfe 

[005 1] S9 (a) tt. t^mi^m3i)< 

t&mm2^iYi.xmm^*tfz^mfk~mh>^)i.m^m 

itm2<omm^m(o^^^ftm^i^^r^zttzxi)^ ^ 

[0 0 5 21 Ca>lS^, ^aiiBl ^fcl*3(0t^-r^Li6^ 

:?^»cLr4i<fct>o S9 (b) (*@9 (a) (o^m{±m 
1 $5fi«ttis 1 - 1 t^mtkm 1 - 2 A<it»ti® 6 
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[ o o 5 3 ] @ 1 o 1 1 ^^Ott^B 1 3 t< 

r^. m^^lMtm2ommffm(o^mm^^n■^tii 
c^fccfcy, ^nti<Dn^^i^m^^^f^mm=i-2o^m 

10 [ o o 5 4 1 0 1 1 (i. S 1 o cD3^SHttie 1 1 3Sm 
tt® 1 1-1 <t Statli® 11-2 A<lt^»1±@ 1 6 L 

r«e$tifc3B«jg^L/c=t(0-efe*o c(D3e«tjt 

SiiLr^,ct: <. 1 1 . ^ 5(D<}r-U< 1 m 

[0055] c:a)SiBm5tic^tLT4,. m^^l^^^m2 

(ommnmo^mfim^i^^'r^^tizxij^ ^n^a> 
20 [oo56]@i2». isi oo^»i±@i 3?^. 

tt® 1 3 - 1 13-2 A^lfiKli© 1 7 ^rTh L 

xmm^nfz3mm^tL.fz=L<ox^^^ ccostemat 
rcstur*,. sei^tM*ie2<o3ijfeB®(D^ffim«^tt 
4-^*cif-^y. ff^*<7)/h3Ft^asciStn;Sft«tg^4 

[00 5 7] uis. m^ 2(omfS,i:^tiL. ^mf±mi 

tte(D3®eiig^r^C<?:tr'^^o ^fc. 01 1(0«l 

30 r^tcfct^o 

[0058] Sl3tt. C09 Fe/Ru/Cog Fe 

ca>il^tt<SLfc4,(DT'^y, :^^^(Dm^ (d) . 
(e) /)<il^^£0S^ff^a)4>(Z)lcM;^, «?»>36<:*;#<iS 

[00 5 9] m3^03lSgff^^6l^c^Dt^T. 

W(Z)^»ttea)7C^. *f (CttKtt^<f < . Fe. 

Co. N \ mtztt^tth>^±. xe>«^S^(D^^lx^ 
40 ^^^-rh. C r RXMn 03-y (R : 

X : Ca. Ba, S r ) 3^<i:if(0K<fc^<DfifeN i Mn S 
b. P t Mn S bS^O^^-fX^— Zn-Mn- 
O. Ti-Mn-O. CdMnP^. ZntsAnP^U^ 

[ o o 6 o ] :^mm(o^mt^m<ommtm'^mt±izts ^ 
ui^mm<om^i»<&mx'S>^)^ o. Anm)ii±X'^i>z. 

X^KU-^Xl.^otzib. 2. 5 nm];iTxmi>^tt^ 

^tz. C*Libfiati<*fCttAg. Cu. Au. 
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[O O 6 1 ] J55^atti0l*. F e -Mn. P t -Mn. 
Pt-Cr-Mn. Ni-Mn. I r-Mn. Ni Ot? 

A<^ffl-e^^o ^fffiitei: Lri*. cu. au. ru. 

IS^^h Lrffll>^ti# (e>®(Dii^) li. Ru. I 

B^<om^} it. cu, Au, A gA<^^^Lt^A^. mm 
[0 0 6 2] :^mmo>^mi^^fztt. jfeitBirLrtt. 

A I S i MgO. AIN, AlON. Ga 

O. B i 2O3. S r T i O^. A I L a O^U^<D^^^di 

Km<*^ftffl-r*ctA<T'^^o cti^fi. mm. mm 
[00 6 3] mmwm(om^itTMR(om^mmi:imn 

liJtf <, S U S i O2. A I 2O3. A I N^#3ffiS« 
JifcftSS-e^^o ^a)±fc. Tift®, ftMirLr. T 

a. Ti. pt. Pd. Au ^ommm'^^. t i / p 

t. Ta/Pt. Ti/Pd. T a/P d^Q^Jg^^ 
[00 6 4] 5ftfC. J:aa)^1 7bS«3<D3llfeJKSS-Ci^ 

fig. c4x^^x^<t LT^5i->s u>^$fcr*x 
^J^^fr'^cKlV /^^ — >^f^fiScLyr^. Uv^Xh^ffl^-r 
* ^ l^ ^ :;?D -b X ^ sr fr^:? t5:h,*o 

[0 0 6 5] tblSea*!:^^^^-^--^^. m^it^ <7 UlyTt— 

^-(om^^^^mm^^Vf^-Ti^m^izit. tmr^ 

^x^^tftSSU. SEttt'r;r>X'y^><^ (r i e) tz 

[0 0 6 6] J: y/^^t^ffimsta5ammT. 2 
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[0068] ±f^<D^^un^^^^'*^-{X(r>m^^iiFm^ 
^m^co^^^-^^fimr^m-^. m,^ni&xit 

tiA<^^>*t^o li^^lio^y $-er-&fcif)fc, Hd&f^ 

10 ift. t^fco. 5 u rr>m^yiiT(Dm^<Dm'^izit. mmcD 
^mizmjE.^\f—j^^n-^i^/uxwmmms.^m'prz 
tx. JEl^U,i9->^^^^:itt<xp^„ ^Lo-^m^ 
^mi.xm=S'^^<omt<ii^t<'Dfz^mv^om^^w^m-r 

i>:Ltt<x^i>^ 

[0 0 6 9] m^i^. mi &^tM*m2(7)||j6Sff^a|CDEI 
2&«»tMiS7(DJKtt^f^fi!c-r*«^. 

^'-i/^tL. *e5Ft-r^2]i.^tti&ic-^H^'n*iiE,^.e— 
20 [00 70] ca)B#. aaooi&issft^fiiEtDis^icit^ 

^"simxth^^ 

t<ti<u^xcm^mmt<^^tz. m^Jbrnmecomm. 
mmxtt. z<o^our^m^m^ri>mmmmiz^i^x 

[00 7 2] m^omt^mm) m^Ait. ^mm<Dm: 
j&:^m<D±mi^m^mx7riLtzi,<r>x^i>^ wiv^a)^z> 
ic. m-^o^j^ji/^y^x^f^ff^^^mmi^tzm-^. ^ 
* hy v<^^:7-f -ettistio. s/imiaT. Esyv^;^^ 

[GO 7 3] ^*trc3fetL. y v^f^:7-f rcfci+^>^tt/< 

^->(ommm\±\tni^tzB:<. -yit V''}y^^zf^x 
=t,o. 2/immTa)ts. EBy v<^^:?-r?i»:^»if o. 1 

50 /imElT<0*S^iEiftfCjaS-r«>C^i<aj3|5^o -0)^11 
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m 2 <D^tt/N'^ 5 3 1 (Dmi)tf<^—>tm.^'r 

^^"^IZ^JyCr^y^ T'ff^fiJt LT V X C7 t LSIofc^B 

[0 0 7 5] ^rm^ommmmti^x^ m^^<^—:y 
ftmt K^>rx-;^>^^2ioij|gys-rc<tfCcfcy tm 

C007 6] Si 5 7bMS2 6(i±8E(7)^ ^3^j:ftgP<D5fc 

(or-fcy. #xe§fc:&«i (b) iz±mmt:&m (a) 
fc) Biss^Tit-ro 

[0 0 7 7] m^ 5fC7R-rJ:^fc. S i A^f>ni:<b 

1±±SrCTa(0T8C£l3@6 2. 

h>:^;uma (MT J) @6 3. T a (D=l ^ h@ 

[0 0 7 83 ^tzm^ GtZ7ji-rj:'?lZZ?^ h'Jv^^:? 

SrtJtt K ^ -< X ^ > y ^ffl t >r TfflKUl/ N'5» — > ^ 
[OO 7 9] ^(CSI 7fC3S-r<t ^fC. K^-<X':/T> 
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